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AEEM (R RMEIERENRET2HNRABETEREER BB RRNBIATYE L
HEKR) » ARG IR EEER - ERIRBAENRECEZR/R LTHEE » BRK
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ABSTRACT

The latent and sensible heat fluxes from ocean are the most important energy source of typhoon.
However, whether the latent heat released in deep convections can be used efficiently to increase the
circulation and the warm core of typhoon (or the heating efficiency) is affected by the internal dynamics of
typhoon. This study attempted to simulate the response of a typhoon-like vortex to heating under different
background stability conditions, using CSU-RAMS. Focus of this analysis was placed on the atmospheric
physical processes, associated with a typhoon, that caused the increase of the heating efficiency. The
mechanisms leading to the formation of the typhoon eye were also discussed.

Results showed that the intensity of the initial vortex kept decreasing in the first 24-hour integration.
The frictionally driven low-level inflow could not penetrate through to the vortex center due to the high
inertia stability near the center. This resulted in a mid-low level convergence around the radius of
maximum tangential wind and the gradual forming of the eye wall (at about 33 hours of integration). In
consequence, a mid-upper level convergence occurred at vortex center. Air was forced to subside and to
form the eye. After the formation of the eye, the geostrophic adjustment process appeared that the wind
field was adjust to the mass field. The heating efficiency of the vortex increased and both the warm core
and the circulation of the vortex were enhanced (a positive feedback as CISK described). The bouyance
effect caused by the subsidence warming, however, tended to suppress further development of subsidence.
The positive feedback mechanism thus was limited.

Results also showed that the initial background atmospheric stability could be modified easily by the
effect of the air-sea interaction. Therefore, the stability is not the most important parameter in affecting
typhoon energetics (CISK tended to over-emphasize the importance of the potential instability). However,
the temperature and pressure changes along the air parcel trajectories inside typhoon eye-wall region were
not exactly the same as those described by the Carnot heat engine. In addition, not all the energy acquired
from the ocean (or the released latent heat) could be efficiently used to enhance the warm core of typhoon.
Thus, the changes in typhoon internal dynamics seemed to play a key role in typhoon intensification. In
summary, results of this study seem to indicate that the dynamic processes as proposed by CISK theory can
be used, to a certain degree, to explain the internal dynamics during typhoon intensification process.

Key wards : Typhoon, Typhoon intensity, Typhoon eye, CISK, Air-sea interaction.



